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(54) SECURING APPARATUS, VEHICLE DOOR, VEHICLE AND DEVICE

(57) This application provides a fastening apparatus,
a vehicle door, a vehicle, and a device, and relates to the
mechanical field. The apparatus includes: a multi-stage
telescopic member, where the multi-stage telescopic
member includes a plurality of components that are
slidably sleeved sequentially, a component located at
the top is a top component, and the top component is
configured to connect to a mobile apparatus, so that the
multi-stage telescopic member is extended or retracted
as the mobile apparatus moves; and at least one fasten-
ing point, where the at least one fastening point is dis-
posed on the multi-stage telescopic member, the at least
one fastening point is configured to fasten a harness, one
end of the harness is configured to connect to the mobile
apparatus, and the other end of the harness is configured
to connect to a power supply apparatus, so that the power
supply apparatus supplies power to the mobile apparatus
through the harness. According to technical solutions of
this application, durability of fastening the harness and
the mobile apparatus can be improved, to avoid tangling
between the harness and another element, and avoid
abnormal sounds caused by repeated beating between
the harness and another element. Embodiments pro-

vided in this application may be applied to an intelligent
vehicle or a new energy vehicle.
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Description

TECHNICAL FIELD

[0001] This application relates to the mechanical field,
and specifically, to a fastening apparatus, a vehicle door,
a vehicle, and a device.

BACKGROUND

[0002] With development of science and technology,
conventional objects such as a glass door and a glass
window are also given more functions, for example, a
light emitting and color changing function and a touch
function. To implement the functions, glass needs to be
continuously powered through a harness. However, in an
application scenario like an intelligent vehicle, glass
usually needs to perform a rising/falling action. In an
entire rising/falling process, one end of a harness is
connected to a glass component through a connecting
member, and the harness is extended or retracted as the
glass moves. In addition, in a process of extending or
retracting the harness, the harness is tangled with an-
other element that drives the glass to rise/fall, and in a
process of rising/falling with the glass, the harness
shakes and repeatedly beats with another element, re-
sulting in abnormal sounds. In addition, the foregoing
problems also exist in an application scenario of supply-
ing power to a liftable screen of a device like a smart home
device or a smartphone through the harness.
[0003] Therefore, in a process of supplying power to a
mobile apparatus like the lifting glass or the lifting screen,
how to improve durability of fastening the harness and the
mobile apparatus, how to avoid tangling between the
harness and the another element, and how to avoid
the abnormal sounds caused by repeated beating be-
tween the harness and the another element are problems
to be urgently resolved.

SUMMARY

[0004] This application provides a fastening appara-
tus, a vehicle door, a vehicle, and a device, to fasten a
harness to a multi-stage telescopic member through at
least one fastening point, so that the at least one fasten-
ing point shares a bearing force on the harness. The
multi-stage telescopic member is connected to a mobile
apparatus, so that durability of fastening the harness and
the mobile apparatus can be improved, tangling between
the harness and another element can be avoided, and
abnormal sounds caused by repeated beating between
the harness and another element can be effectively
avoided.
[0005] According to a first aspect, a fastening appara-
tus is provided, where the fastening apparatus includes:
a multi-stage telescopic member, where the multi-stage
telescopic member includes a plurality of components
that are slidably sleeved sequentially, a component lo-

cated at the top is a top component, and the top compo-
nent is configured to connect to a mobile apparatus, so
that the multi-stage telescopic member is extended or
retracted as the mobile apparatus moves; and at least
one fastening point, where the at least one fastening point
is disposed on the multi-stage telescopic member, the at
least one fastening point is configured to fasten a har-
ness, one end of the harness is configured to connect to
the mobile apparatus, and the other end of the harness is
configured to connect to a power supply apparatus, so
that the power supply apparatus supplies power to the
mobile apparatus through the harness.
[0006] For example, the mobile apparatus is a power-
consuming apparatus, and the power supply apparatus
needs to be connected to the mobile apparatus through
the harness, to continuously supply power to the mobile
apparatus. In a process of movement of the mobile
apparatus, the harness is also extended or retracted
accordingly.
[0007] For example, the one end of the harness may be
directly connected to the mobile apparatus, for example,
connected to the mobile apparatus through a connecting
member. The one end of the harness may alternatively
include a lead head, and is connected to the mobile
apparatus through the lead head. The harness or the
lead head of the harness may be connected to the con-
necting member of the mobile apparatus. Further, the
harness or the lead head of the harness may be in a
sealed connection to the connecting member, so that
durability of fastening the harness and the mobile appa-
ratus is further improved. Similarly, the other end of the
harness may be directly connected to the power supply
apparatus. The other end of the harness may alterna-
tively include a lead head, and is connected to the power
supply apparatus through the lead head. Further, the
other end of the harness or the lead head of the other
end of the harness may be in a sealed connection to the
power supply apparatus, so that the power supply appa-
ratus supplies power to the mobile apparatus through the
harness.
[0008] For example, when the multi-stage telescopic
member is extended to be longest, the multi-stage tele-
scopic member may be narrower at the bottom and wider
at the top as a whole; or when the multi-stage telescopic
member is extended to be longest, the multi-stage tele-
scopic member may be narrower at the top and wider at
the bottom as a whole.
[0009] For example, a component located at the bot-
tom is a bottom component, and the bottom component
and a support base may be fixedly connected, or may be
not fixedly connected, that is, may be virtually connected.
[0010] For example, the harness may be fastened to
the fastening point by using a fastener, or may be fas-
tened by using a binding strap, or may be fastened in a
welding or directly adhesive bonding manner.
[0011] Based on the foregoing technical solution, the
fastening point bears a part of a weight of the harness, to
prevent the connecting member between the harness
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and the mobile apparatus from bearing the weight of the
entire harness, so as to improve durability of a connection
between the harness and the mobile apparatus. In addi-
tion, the harness is fastened by using the fastening point,
which constrains a movement range of the harness in a
process in which the harness moves with the mobile
apparatus.
[0012] With reference to the first aspect, in some im-
plementations of the first aspect, a component located at
the bottom is a bottom component, the bottom compo-
nent is connected to a support base, and the fastening
apparatus further includes: a rotating shaft, where the
rotating shaft is disposed between the bottom component
and the support base, so that the multi-stage telescopic
member rotates along an axis of the rotating shaft.
[0013] For example, the rotating shaft may be a rotat-
ing rod, or may be a pivot rotating shaft.
[0014] Based on the foregoing technical solution, the
rotating shaft is disposed between the multi-stage tele-
scopic member and the support base, so that the multi-
stage telescopic member can automatically adjust an
angle of the multi-stage telescopic member in a process
in which the mobile apparatus moves along a curve, to
ensure that the mobile apparatus can normally move
along a non-linear track, and avoid a case in which the
mobile apparatus is stuck and the multi-stage telescopic
member is even damaged when the mobile apparatus
moves along the curve.
[0015] With reference to the first aspect, in some im-
plementations of the first aspect, the fastening apparatus
further includes an elastic connecting member, where the
elastic connecting member is disposed between the top
component and the mobile apparatus, so that the multi-
stage telescopic member is capable of being pulled to be
extended or retracted when the mobile apparatus moves.
[0016] For example, when the mobile apparatus
moves along the curve, even if there is no rotating shaft
to adjust the angle of the multi-stage telescopic member,
because the connecting member between the top com-
ponent and the mobile apparatus is elastic, a force that is
of the mobile apparatus and that is in a direction of a
tangent of a curve movement track can be decomposed
into a force and a force in a direction parallel to a direction
of the multi-stage telescopic member, so that the multi-
stage telescopic member can still be pulled to be ex-
tended or retracted.
[0017] Based on the foregoing technical solution, the
top component of the multi-stage telescopic apparatus is
connected to the mobile apparatus through the elastic
connecting member, so that in a process in which the
mobile apparatus moves along the curve, through the
elastic connecting member, the force in the direction
parallel to the direction of the multi-stage telescopic
member can be obtained through decomposing, and
the multi-stage telescopic member can still be pulled to
be extended or retracted, to ensure that the mobile
apparatus can normally move along the curve, and avoid
a case in which the mobile apparatus is stuck and the

multi-stage telescopic member is even damaged when
the mobile apparatus moves along the non-linear track.
[0018] With reference to the first aspect, in some im-
plementations of the first aspect, a quantity of the at least
one fastening point is the same as a quantity of the
components included in the multi-stage telescopic mem-
ber, and one fastening point is disposed on each stage of
component.
[0019] Based on the foregoing technical solution, the
fastening points of all stages of components jointly bear
the weight of the entire harness. This further improves the
durability of a connection between the harness and the
mobile apparatus. In addition, the harness is fastened by
using the plurality of fastening points, which also con-
strains the movement range of the harness in the process
in which the harness moves with the mobile apparatus.
[0020] With reference to the first aspect, in some im-
plementations of the first aspect, the component is of a
hollow structure, and is configured to accommodate the
harness.
[0021] Based on the foregoing technical solution, the
multi-stage telescopic member is of a hollow structure
and is configured to accommodate the harness, which
further constrains the movement range of the harness.
This effectively avoids tangling between the harness and
another element, and also avoids an abnormal sound
caused by beating between the harness and another
element.
[0022] With reference to the first aspect, in some im-
plementations of the first aspect, the fastening apparatus
further includes: a first hole, where the first hole is pro-
vided on the top component, and is configured to lead out
the one end of the harness; and a second hole, where the
second hole is provided on the bottom component, and is
configured to lead out the other end of the harness.
[0023] Based on the foregoing technical solution,
closed space is provided for the harness, and is used
to accommodate the harness, and the first hole and the
second hole are provided on the multi-stage telescopic
member, so that the harness is connected to the mobile
apparatus and the power supply apparatus separately, to
continuously supply power to the mobile apparatus.
[0024] With reference to the first aspect, in some im-
plementations of the first aspect, the at least one fasten-
ing point includes a first fastening point and a second
fastening point, the first fastening point is disposed on the
top component, the second fastening point is disposed
on the bottom component, and when the multi-stage
telescopic member is retracted to be shortest, the har-
ness between the first fastening point and the second
fastening point is distributed in a U shape.
[0025] Based on this technical solution, there is no
harness stacked together in the bottom component, so
that a case in which the harness is tangled by itself can be
effectively prevented.
[0026] With reference to the first aspect, in some im-
plementations of the first aspect, the harness is a drag
chain harness.
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[0027] Based on the foregoing technical solution, the
drag chain harness has characteristics of good stability
and high durability. A weight of the drag chain may also
play a corresponding constraint role on the harness, so
that the harness is not likely to be tangled by itself.
[0028] With reference to the first aspect, in some im-
plementations of the first aspect, a first opening is pro-
vided on a surface of the component.
[0029] For example, the surface of the component may
be a large surface of the component, and the large sur-
face is a surface with a largest area in surfaces of the
component, or may be another surface. Due to a con-
straint function of the drag chain harness, generally, even
if the first opening is provided on the surface of the
component, the drag chain harness does not overflow
from the first opening in a process of extending or retract-
ing the drag chain harness.
[0030] Based on the foregoing technical solution, be-
cause the drag chain harness has a characteristic of
constraining the harness, the drag chain harness is not
likely to be tangled with another element due to over-
flowing from the first opening on the surface of the com-
ponent. Further, the multi-stage telescopic member is
lightweight to some extent, so that the fastening appa-
ratus is lighter, and manufacturing costs are reduced.
[0031] With reference to the first aspect, in some im-
plementations of the first aspect, the component is a
baffle plate, and the fastening apparatus further includes:
an accommodation portion, where one side of the ac-
commodation portion has a second opening, the second
opening is disposed opposite to the multi-stage tele-
scopic member, and when the multi-stage telescopic
member is extended to be longest, a range of the second
opening covers all the at least one fastening point dis-
posed on the multi-stage telescopic member.
[0032] For example, the accommodation portion may
be of a box-type structure, for example, may be a harness
box having the second opening on the one side.
[0033] For example, the one side having the second
opening may be a large surface of the accommodation
portion, or may be a side surface of the accommodation
portion. The side surface is a surface that is connected to
the large surface and that is other than an upper end
surface or a lower end surface of the accommodation
portion.
[0034] Based on the foregoing technical solution, the
accommodation portion is configured to accommodate
the harness fastened to the multi-stage telescopic mem-
ber, to further limit the movement range of the harness
when the harness moves with the mobile apparatus. This
can effectively avoid tangling between the harness and
another element, and also avoid an abnormal sound
caused by beating between the harness and another
element.
[0035] With reference to the first aspect, in some im-
plementations of the first aspect, a lower end of the
second opening is connected to the bottom component,
and the fastening apparatus further includes: a third hole,

where the third hole is provided at an upper end of the
accommodation portion or the top component, and is
configured to lead out the one end of the harness; and
a fourth hole, where the fourth hole is provided at a lower
end of the accommodation portion or the bottom compo-
nent, and is configured to lead out the other end of the
harness.
[0036] Based on the foregoing technical solution,
closed space is provided for the harness, and is used
to accommodate the harness, and the third hole and the
fourth hole are provided on the multi-stage telescopic
member or the accommodation portion, so that the har-
ness is connected to the mobile apparatus and the power
supply apparatus separately, to continuously supply
power to the mobile apparatus.
[0037] With reference to the first aspect, in some im-
plementations of the first aspect, the fastening apparatus
further includes a pressure plate, where the pressure
plate is disposed on the top component and extends to
an inside of the accommodation portion, to prevent the
harness from overflowing from the second opening in a
process of retracting the multi-stage telescopic member.
[0038] For example, when a fastening point is dis-
posed on the top component, the pressure plate may
be disposed above the fastening point of the top compo-
nent. The pressure plate may alternatively be directly
disposed on the upper end surface of the top component.
For example, when no fastening point is disposed on the
top component, and a fastening point is disposed on a
lower stage of component of the top component, the
pressure plate may be disposed on the top component,
or the pressure plate may be disposed above a fastening
point of the lower stage of component.
[0039] Based on the foregoing technical solution, a
phenomenon in which the harness disorders in the ac-
commodation portion and overflows from the accommo-
dation portion in the retraction process, resulting in tan-
gling between the harness and another element can be
effectively prevented.
[0040] With reference to the first aspect, in some im-
plementations of the first aspect, the accommodation
portion and a slide rail of the mobile apparatus are
integrally formed.
[0041] Based on the foregoing technical solution, the
accommodation portion is used as a part of the slide rail,
and space occupied by the apparatus is saved.
[0042] With reference to the first aspect, in some im-
plementations of the first aspect, the harness is a flat
harness.
[0043] Based on the foregoing technical solution, be-
cause the flat harness is likely to bend, and is likely tobe in
a form of stacking with each other after being bent.
Therefore, the flat harness is used, to effectively avoid
a problem that the harness is tangled by itself in the
process of moving with the mobile apparatus, and can
also avoid a problem that the harness is tangled with
another element.
[0044] According to a second aspect, a vehicle door is
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provided, where the vehicle door includes the fastening
apparatus and the mobile apparatus according to any
one of the possible implementations of the first aspect.
[0045] With reference to the second aspect, in some
implementations of the second aspect, the mobile appa-
ratus included in the vehicle door is liftable vehicle door
glass, and the liftable vehicle door glass is connected to
the fastening apparatus.
[0046] With reference to the second aspect, in some
implementations of the second aspect, the liftable vehicle
door glass is connected to the fastening apparatus
through an elastic connecting member.
[0047] According to a third aspect, a vehicle is pro-
vided, where the vehicle includes the fastening appara-
tus according to any one of the possible implementations
of the first aspect, or the vehicle door according to any
one of the possible implementations of the second as-
pect.
[0048] According to a fourth aspect, a device is pro-
vided, where the device includes the fastening apparatus
according to any one of the possible implementations of
the first aspect.
[0049] For example, the device may be a display, a
television, a curtain, building glass, a roof skylight, or the
like.

BRIEF DESCRIPTION OF DRAWINGS

[0050]

FIG. 1 is a diagram of continuously supplying power
to a mobile apparatus 110 according to an embodi-
ment of this application;
FIG. 2(a) to FIG. 2(c) are diagrams of a structure of a
fastening apparatus 200 according to an embodi-
ment of this application;
FIG. 3 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 4 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 5 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 6 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 7 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 8 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 9 is a diagram of a structure of another fastening
apparatus 200 according to an embodiment of this
application;
FIG. 10(a) to FIG. 10(e) are diagrams of a structure of

another fastening apparatus 200 according to an
embodiment of this application; and
FIG. 11(a) to FIG. 11(h) are diagrams of a structure of
another fastening apparatus 200 according to an
embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0051] The following describes technical solutions of
this application with reference to the accompanying
drawings.
[0052] A fastening apparatus 200 provided in this ap-
plication is applicable to a vehicle, and is used together
with lifting glass of the vehicle. The vehicle (sometimes
referred to as a car for short) in this application is a vehicle
in a generalized concept, and may be a transportation
means (for example, an automobile, a truck, a motor-
cycle, a train, an airplane, or a ship), an industrial vehicle
(for example, a fork lift truck, a trailer, or a tractor), an
engineering vehicle (for example, an excavator, a bull-
dozer, or a crane), an agricultural device (for example, a
lawn mower, or a harvester), a recreation device, or a toy
vehicle. A type of the vehicle is not limited in this applica-
tion. In addition, the fastening apparatus 200 provided in
this application is further applicable to a scenario in which
the fastening apparatus 200 is extended or retracted as
another power supply object moves.
[0053] For example, in a scenario in which vehicle door
glass of the vehicle is powered, to implement functions
such as electrochromism and touch of the vehicle door
glass, the vehicle door glass needs to be continuously
powered. FIG. 1 is a diagram of continuously supplying
power to a mobile apparatus 110 according to an embo-
diment of this application. Generally, a power supply
apparatus 120 of the vehicle is connected to the mobile
apparatus 110 through a harness 130. The power supply
apparatus 120 may be a battery of the vehicle, or may be
a battery apparatus that is separately configured to sup-
ply power to the mobile apparatus 110. This is not limited
in embodiments of this application. The mobile apparatus
110 may be the vehicle door glass of the vehicle. Further,
the harness 130 may be connected to the mobile appa-
ratus 110 through a connecting member 140. When the
mobile apparatus 110 rises, the harness 130 is extended
as the mobile apparatus 110 rises, and when the mobile
apparatus 110 falls, the harness 130 is retracted as the
mobile apparatus 110 falls. However, in a rising/falling
process of the mobile apparatus 110, there are the follow-
ing problems.
[0054] (1) Tangling problem: After the mobile appara-
tus 110 falls, in a process of retracting the harness 130, a
bent part of the harness 130 and an accessory of a
vehicle door sheet metal, for example, a glass lifting slide
rail and a door reinforcing beam, are tangled, causing the
harness 130 to be bound. Then, if the mobile apparatus
110 rises, the harness 130 may be broken.
[0055] (2) Durability problem: In the rising/falling pro-
cess of the mobile apparatus 110, the connecting mem-
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ber 140 between the harness 130 and the mobile appa-
ratus 110 needs to bear a weight of the harness 130, and
especially when the mobile apparatus 110 rises to a limit,
this fastening point may need to bear the weight of the
entire harness 130. Therefore, in a process of repeated
rising and falling of the vehicle door glass, durability of a
connection between the harness 130 and the connecting
member 140 cannot be ensured.
[0056] (3) Problem of controlling an abnormal sound
caused when the harness 130 is suspended and shakes:
In the rising/falling process of the mobile apparatus 110,
the harness 130 shakes and repeatedly beats with a
peripheral component of the harness 130, resulting in
abnormal sounds.
[0057] The foregoing uses the scenario in which the
vehicle door glass of the vehicle is powered as an ex-
ample, to describe current problems in the scenario.
Similarly, in another application scenario in which the
mobile apparatus 110 needs to be continuously powered
through the harness 130, for example, a scenario of
rising/falling of a mechanical arm, the problems also
exist. However, all existing technical solutions have de-
fects such as complex processes, difficult mass produc-
tion, and poor durability. In view of this, this application
provides a fastening apparatus 200. By using a multi-
stage telescopic member 210, a problem of tangling
between a harness 130 and another element is avoided
in a process in which the harness 130 moves with a
mobile apparatus 110, and a plurality of fastening points
for fastening the harness 130 are disposed on the multi-
stage telescopic member 210, to share a bearing force on
the harness 130. This improves durability of a connection
between the harness 130 and the mobile apparatus 110.
In addition, the apparatus 200 for constraining the har-
ness 130 may further effectively avoid abnormal sounds
caused by repeated beating between the harness 130
and another element.
[0058] In an embodiment of this application, an appli-
cation scenario in which the mobile apparatus 110 is
continuously powered through the harness 130 is used
to describe the apparatus 200 for constraining the har-
ness 130 provided in embodiments of this application.
[0059] FIG. 2(a) to FIG. 2(c) are diagrams of a structure
of a fastening apparatus 200 according to an embodi-
ment of this application. FIG. 2(a) to FIG. 2(c) are side
cross-sectional views of the fastening apparatus 200.
FIG. 2(a) is a diagram of a structure obtained when the
fastening apparatus 200 is extended to be longest as a
mobile apparatus 110 moves. FIG. 2(b) is a diagram of a
structure obtained when the fastening apparatus 200 is
retracted to be shortest as the mobile apparatus 110
moves. FIG. 2(c) is a diagram of disposing a fastening
point when a harness 130 is excessively long.
[0060] The apparatus 200 includes:

a multi-stage telescopic member 210, where the
multi-stage telescopic member 210 includes a plur-
ality of components that are slidably sleeved se-

quentially, a component located at the top is a top
component 211, and the top component 211 is con-
figured to connect to the mobile apparatus 110, so
that the multi-stage telescopic member 210 is ex-
tended or retracted as the mobile apparatus 110
moves; and
at least one fastening point 220, where the at least
one fastening point 220 is disposed on the multi-
stage telescopic member 210, the at least one fas-
tening point 220 is configured to fasten the harness
130, one end of the harness 130 is configured to
connect to the mobile apparatus 110, and the other
end of the harness 130 is configured to connect to a
power supply apparatus 120, so that the power
supply apparatus 120 supplies power to the mobile
apparatus 110 through the harness 130.

[0061] The top component 211 is a component that is
located at the top of the entire multi-stage telescopic
member 210 when the multi-stage telescopic member
210 is extended to be longest along a direction perpen-
dicular to the ground.
[0062] In an embodiment, the mobile apparatus 110 is
a power-consuming apparatus, and the power supply
apparatus 120 needs to be connected to the mobile
apparatus through the harness 130, to continuously
supply power to the mobile apparatus 110. In a process
of movement of the mobile apparatus 110, the harness
130 is also extended or retracted accordingly.
[0063] In some possible embodiments, the one end of
the harness 130 may be directly connected to the mobile
apparatus 110, for example, connected to the mobile
apparatus 110 through a connecting member. The one
end of the harness 130 may alternatively include a lead
head, and is connected to the mobile apparatus 110
through the lead head. The harness 130 or the lead head
of the harness 130 may be connected to the connecting
member 140 of the mobile apparatus 110. Further, the
harness 130 or the lead head of the harness 130 may be
in a sealed connection to the connecting member 140, so
that durability of a connection between the harness 130
and the mobile apparatus 110 is further improved. Simi-
larly, the other end of the harness 130 may be directly
connected to the power supply apparatus 120. The other
end of the harness 130 may alternatively include a lead
head, and is connected to the power supply apparatus
120 through the lead head. Further, the other end of the
harness 130 or the lead head of the other end of the
harness 130 may be in a sealed connection to the power
supply apparatus 120, so that the power supply appara-
tus 120 supplies power to the mobile apparatus 110
through the harness 130.
[0064] In some possible embodiments, the multi-stage
telescopic member 210 includes N stages of components
that are slidably sleeved sequentially. A width of an ith
stage of component is greater than a width of an (i‑1)th
stage of component, that is, when the multi-stage tele-
scopic member 210 is extended to be longest, the multi-
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stage telescopic member 210 is narrower at the bottom
and wider at the top as a whole. The width of the ith stage
of component of the multi-stage telescopic member 210
may alternatively be less than the width of the (i‑1)th stage
of component, that is, when the multi-stage telescopic
member 210 is extended to be longest, the multi-stage
telescopic member 210 is narrower at the top and wider at
the bottom as a whole. This is not limited in embodiments
of this application. Herein, i is a positive integer greater
than 1 and less than or equal to N.
[0065] For ease of description, the following uses an
example in which the mobile apparatus 110 is lifting glass
of a vehicle door for description. A bottom component 212
of the fastening apparatus 200 may be connected to a
support base, and the support base may be a vehicle
door sheet metal.
[0066] As shown in FIG. 2(a), in an embodiment, the
multi-stage telescopic member 210 includes the N com-
ponents that are slidably sleeved sequentially, where N is
a positive integer greater than 1. In a process in which the
lifting glass rises, because a top end of an Nth stage of
component of the multi-stage telescopic member 210 is
connected to the lifting glass, the Nth stage of component
is first pulled up by the lifting glass. When the Nth stage of
component is pulled up to be highest, because the com-
ponents are slidably sleeved sequentially, the Nth stage
of component pulls up an (N‑1)th stage of component, so
that the entire multi-stage telescopic member 210 con-
tinues to be extended. A similar process is performed
until the lifting glass rises to be highest. In this case, the
multi-stage telescopic member 210 may be extended to
be longest. The Nth stage of component is the top com-
ponent 211. The top component 211 may be directly
connected to the lifting glass, or may be connected to
a slider 111 of the lifting glass shown in FIG. 2(c). The
slider is disposed on a glass slide rail and is fastened to
the glass, to drive the glass to rise/fall. Certainly, the top
component 211 may be specifically connected to the
lifting glass through bonding, or may be connected to
the lifting glass through another connecting member,
provided that the top component 211 is connected to
the lifting glass. This is not limited in embodiments of this
application.
[0067] On the contrary, as shown in FIG. 2(b), in a
process in which the lifting glass falls, a 2nd stage of
component to the Nth stage of component fall as a whole
with the lifting glass. When the 2nd stage of component
first falls to be lowest, because the components are
slidably sleeved sequentially, a 3rd stage of component
to the Nth stage component continue to fall as a whole
with the lifting glass. A similar process is performed until
the lifting glass falls to be lowest. In this case, the multi-
stage telescopic member 210 may be retracted to be
shortest, and each stage of component of the multi-stage
telescopic member 210 is accommodated by an upper
stage or a lower stage of component. Because the bottom
component 212 is fixedly connected to the vehicle door
sheet metal, the bottom component 212 is not pulled up in

the rising/falling process of the lifting glass.
[0068] In the foregoing embodiment, the bottom com-
ponent 212 and the vehicle door sheet metal are fixedly
connected. In some other possible embodiments, the
bottom component 212 and the vehicle door sheet metal
may be not fixedly connected, that is, may be virtually
connected. This is also applicable to the foregoing tech-
nical solution. Similarly, the bottom component 212 is not
necessarily fixedly connected to the vehicle door sheet
metal. Alternatively, a stage of component other than the
top component 211 may be fixedly connected to the
vehicle door sheet metal. This is not limited in embodi-
ments of this application.
[0069] In some possible embodiments, in a process in
which the lifting glass continuously rises, when the ith
stage of component is pulled up to be highest, the (i‑1)th
stage of component needs to be pulled up through the
connecting member. The connecting member may be
shown in FIG. 3. FIG. 3 is a diagram of a structure of
another fastening apparatus 200 according to an embo-
diment of this application. FIG. 3 is a front view of the
fastening apparatus 200.
[0070] In an example shown in FIG. 3, i is equal to N,
and the connecting member includes a slide rail 230 and
a fastening button 240, where the fastening button 240
may be disposed at a lower end of the ith stage of
component, and the slide rail 230 may be disposed on
the (i‑1)th stage of component. The slide rail 230 is a linear
slide rail and is parallel to an extended/retracted direction
of the multi-stage telescopic member 210. The slide rail
230 may extend from an upper end to a lower end of the
(i‑1)th stage of component, or from an upper end to a
middle portion of the (i‑1)th stage of component. A projec-
tion that is of the fastening button 240 and that is on the
(i‑1)th stage of component is in a straight line with the slide
rail.
[0071] In addition, the connecting member may be
shown in FIG. 4. FIG. 4 is a diagram of a structure of
another fastening apparatus 200 according to an embo-
diment of this application. FIG. 4 is a front view of the
fastening apparatus 200.
[0072] In an example shown in FIG. 4, i is equal to N,
and this connection structure includes a first lapping
member 251 and a second lapping member 252, where
the first lapping member 251 is disposed at the lower end
of the ith stage of component, and the second lapping
member 252 is disposed at the upper end of the (i‑1)th
stage of component. In addition, the connection structure
provided in this application may be in another form. This
is not limited in this application.
[0073] In some possible embodiments, the connecting
member between the ith stage of component and the
(i‑1)th stage of component may be disposed below a
fastening point of the (i‑1)th stage of component. In this
way, when the multi-stage telescopic member 210 is
retracted to be shortest, the harness 130 is not clamped
in an interlayer between the components. Alternatively,
FIG. 5 is a diagram of a structure of another fastening
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apparatus 200 according to an embodiment of this ap-
plication. FIG. 5 is a front view of the fastening apparatus
200. The fastening point is disposed in an edge area of a
side of each stage of component, and the edge area is not
an overlapping area that is of components and that
occurs in a state in which each stage of component is
accommodated by an upper stage of component or a
lower stage of component. This structure can also pre-
vent the harness 130 from being clamped in an interlayer
between the components.
[0074] In some possible embodiments, the harness
130 may be fastened to the fastening point by using a
fastener, or the harness 130 may be fastened by using a
binding strap, or the harness 130 may be fastened in a
welding or direct adhesive bonding manner. A specific
manner of fastening the harness 130 to the fastening
point is not limited in embodiments of this application.
[0075] Based on the foregoing technical solution, the
apparatus provided in this embodiment of this application
includes the fastening point, and the fastening point can
bear a part of a weight of the harness 130, to prevent the
connecting member between the harness 130 and the
door lifting glass from bearing the weight of the entire
harness 130. This improves durability of a connection
between a lead of the harness 130 and the mobile appa-
ratus 110. In addition, the harness 130 is fastened by
using the fastening point, which constrains a movement
range of the harness 130 in a process in which the
harness 130 moves with the mobile apparatus 110.
[0076] In some possible embodiments, each stage of
component in the multi-stage telescopic member 210 is
provided with one fastening point described above. In
addition, as shown in FIG. 2(c), when the harness 130 is
excessively long, a plurality of fastening points described
above may further be disposed on a stage of component,
and the harness 130 is bent to a proper length by using
the fastening points.
[0077] In some possible embodiments, in a process in
which the multi-stage telescopic member 210 is ex-
tended to be longest, the harness 130 between the
fastening points is always in a loose state.
[0078] Based on the foregoing technical solution, the
fastening points of all stages of components jointly bear
the weight of the entire harness 130. This further im-
proves the durability of a connection between the har-
ness 130 and the mobile apparatus 110. In addition, the
harness 130 is fastened by using the plurality of fastening
points, which also constrains the movement range of the
harness 130 in the process in which the harness 130
moves with the mobile apparatus 110.
[0079] FIG. 6 is a diagram of a structure of a fastening
apparatus 200 according to an embodiment of this ap-
plication.
[0080] The apparatus further includes:
a rotating shaft 260, where the rotating shaft 260 is
disposed between an outer surface of the bottom com-
ponent 212 and a support base 150, to connect the
bottom component 212 and the support base 150, and

enable the multi-stage telescopic member 210 to rotate
along an axis of the rotating shaft 260.
[0081] Similar to the top component 211 located at the
top, a component located at the bottom is a component
located at the bottom of the entire multi-stage telescopic
member 210 when the multi-stage telescopic member
210 is extended to be longest along the direction per-
pendicular to the ground.
[0082] For example, the mobile apparatus 110 is the
vehicle door lifting glass. Because housings of most
vehicles are set to a streamlined shape, a rising/falling
track of the vehicle door lifting glass is a curve. If the multi-
stage telescopic member 210 is directly and fixedly con-
nected to the vehicle door sheet metal, it cannot be
ensured that the multi-stage telescopic member 210
can rise and fall with the lifting glass. Consequently,
the glass is stuck and the multi-stage telescopic member
210 is even damaged in the rising/falling process.
[0083] Therefore, the outer surface of the bottom com-
ponent 212 is connected to the vehicle door sheet metal
through the rotating shaft 260. The rotating shaft 260 may
be a rotating rod, or may be a pivot rotating shaft. This is
not limited in embodiments of this application.
[0084] When the lifting glass rises along the curve,
while driving the Nth stage of component to rise, the lifting
glass also drives the rotating shaft 260 to rotate along the
shaft axis, to adjust an angle of the multi-stage telescopic
member 210, so as to ensure effective rising/falling
movement along the curve in the rising/falling process
of the glass.
[0085] In some possible embodiments, when the mo-
bile apparatus 110 is a power-consuming apparatus
other than the lifting glass, the mobile apparatus 110
may move along an irregular track. The technical solution
provided in the foregoing embodiment is also applicable
to this case.
[0086] Based on the foregoing technical solution, the
rotating shaft 260 is disposed between the multi-stage
telescopic member 210 and the support base 150, to
ensure that the multi-stage telescopic member 210 can
automatically adjust the angle of the multi-stage tele-
scopic member 210 in a process in which the mobile
apparatus 110 moves along a non-linear track, so as to
ensure that the mobile apparatus 110 can normally move
along the non-linear track, and avoid a case in which the
mobile apparatus 110 is stuck and the multi-stage tele-
scopic member 210 is even damaged when the mobile
apparatus 110 moves along the curve.
[0087] FIG. 7 is a diagram of a structure of another
fastening apparatus 200 according to an embodiment of
this application.
[0088] The fastening apparatus 200 may further in-
clude:
an elastic connecting member 270, where the elastic
connecting member 270 is disposed between the top
component 211 and the mobile apparatus 110, so that
the multi-stage telescopic member 210 is still capable of
being pulled to be extended or retracted when the mobile
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apparatus 110 moves along the curve. This embodiment
is applicable to a case in which no rotating shaft 260 is
disposed between the bottom component 212 of the
multi-stage telescopic member 210 and the support base
150.
[0089] When the mobile apparatus 110 moves along
the curve, even if there is no rotating shaft 260 to adjust
the angle of the multi-stage telescopic member 210,
because the connecting member between the top com-
ponent 211 and the mobile apparatus 110 is elastic, a
force F that is of the mobile apparatus 110 and that is in a
direction of a tangent of a curve movement track can be
decomposed into a force and a force F1 in a direction
parallel to a direction of the multi-stage telescopic mem-
ber 210, so that the multi-stage telescopic member 210
can still be pulled by the mobile apparatus 110 to be
extended or retracted.
[0090] In some possible embodiments, when the mo-
bile apparatus 110 is a power-consuming apparatus
other than the lifting glass, the mobile apparatus 110
may move along an irregular track. The technical solution
provided in the foregoing embodiment is also applicable
to this case. Certainly, the technical solution provided in
this embodiment is also applicable to a case in which the
rotating shaft 260 is disposed between the bottom com-
ponent 212 and the support base 150.
[0091] Based on the foregoing technical solution, the
top component 211 of the multi-stage telescopic appa-
ratus is connected to the mobile apparatus 110 through
the elastic connecting member 270, to ensure that in a
process in which the mobile apparatus 110 moves along
the non-linear track, through the elastic connecting mem-
ber 270, the force F1 in the direction parallel to the
direction of the multi-stage telescopic member 210 can
be obtained through decomposing, so that the multi-
stage telescopic member 210 can still be pulled to be
extended or retracted, so as to ensure that the mobile
apparatus 110 can normally move along the non-linear
track, and avoid a case in which the mobile apparatus 110
is stuck and the multi-stage telescopic member 210 is
even damaged when the mobile apparatus 110 moves
along the non-linear track.
[0092] FIG. 8 is a diagram of a structure of another
fastening apparatus 200 according to an embodiment of
this application. In this embodiment, each stage of com-
ponent of the multi-stage telescopic member 210 in-
cluded in the fastening apparatus 200 is of a hollow
structure. For example, the hollow structure may be a
structure in a form of harness box, and is configured to
accommodate the harness 130.
[0093] In some possible embodiments, when the multi-
stage telescopic member 210 includes two components
that are slidably sleeved sequentially, because the top
component 211 and the bottom component 212 are
slidably sleeved, a lower end surface of the top compo-
nent 211 and an upper end surface of the bottom com-
ponent 212 are both non-closed, so that the harness 130
can be disposed through all the stages of components of

the multi-stage telescopic member 210. FIG. 9 is a dia-
gram of a structure of another fastening apparatus 200
according to an embodiment of this application. An upper
end surface of the top component 211 may alternatively
be non-closed, so that one end of the harness 130 is led
out, and the one end of the harness 130 is connected to
the mobile apparatus 110. Certainly, the upper end sur-
face of the top component 211 may alternatively be
closed, and a first hole 310 needs to be provided, so that
the one end of the harness 130 is led out, and the one end
of the harness 130 is connected to the mobile apparatus
110, to better accommodate the harness 130. Because
the bottom component 212 is in contact with the support
base 150, regardless of whether a lower end surface of
the bottom component 212 is closed, the harness 130
does not fall off from the multi-stage telescopic member
210 in a retraction process. Therefore, a second hole 320
needs to be provided on the bottom component 212, to
lead out the other end of the harness 130, so that the
other end of the harness 130 is connected to the power
supply apparatus 120, to continuously supply power to
the mobile apparatus 110.
[0094] When the multi-stage telescopic member 210
includes more than two components that are slidably
sleeved sequentially, for ease of description, in this em-
bodiment of this application, components other than the
top component 211 and the bottom component 212 of the
multi-stage telescopic member 210 are collectively re-
ferred to as middle components. Because the multi-stage
telescopic member 210 includes the plurality of compo-
nents that are slidably sleeved sequentially, upper end
surfaces and lower end surfaces of the middle compo-
nents are non-closed, so that the harness 130 can be
disposed through all the stages of components of the
entire multi-stage telescopic member 210. The upper end
surface of the top component 211 may alternatively be
non-closed, so that the one end of the harness 130 is led
out, and the one end of the harness 130 is connected to
the mobile apparatus 110. Certainly, and the upper end
surface of the top component 211 may alternatively be
closed, and the first hole 310 needs to be provided, to
lead out the one end of the harness 130, so that the end of
the harness 130 is connected to the mobile apparatus
110. Because the bottom component 212 is in contact
with the support base 150, regardless of whether the
lower end surface of the bottom component 212 is closed,
the harness 130 does not fall off from the multi-stage
telescopic member 210 in the retraction process. There-
fore, the second hole 320 needs to be provided on the
bottom component 212, to lead out the other end of the
harness 130, so that the other end of the harness 130 is
connected to the power supply apparatus 120, to con-
tinuously supply power to the mobile apparatus 110.
[0095] Based on the foregoing technical solution, the
multi-stage telescopic member 210 is of a hollow struc-
ture and is configured to accommodate the harness 130,
which further constrains the movement range of the
harness 130. This effectively avoids tangling between
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the harness 130 and another element, and also avoids an
abnormal sound caused by beating between the harness
130 and another element.
[0096] FIG. 10(a) to FIG. 10(e) are diagrams of a
structure of another fastening apparatus 200 according
to an embodiment of this application. FIG. 10(a) is a
diagram of a structure obtained when the multi-stage
telescopic member 210 is in an extending process.
FIG. 10(b) is a diagram of a structure obtained when
the multi-stage telescopic member 210 is retracted to be
shortest. FIG. 10(c) is a sectional view of a first cross
section in (a). FIG. 10(d) is a sectional view of a second
cross section in (a). FIG. 10(e) is a diagram of a form of
harness 130 disposed in the apparatus shown in FIG.
10(a) to FIG. 10(e). The multi-stage telescopic member
210 shown in FIG. 10(a) to FIG. 10(e) includes two stages
of components.
[0097] Based on the fastening apparatus 200 provided
in the foregoing embodiment, the harness 130 may be a
drag chain harness, and the drag chain harness has good
stability. A weight of the drag chain also plays a corre-
sponding constraint role on the harness 130, so that the
harness 130 is not likely to be tangled by itself.
[0098] Therefore, a first opening 330 may further be
disposed on a surface of each stage of component pro-
vided in the foregoing embodiment. The surface may be a
large surface of the component, and the large surface is a
surface with a largest area in surfaces of the component.
Due to a constraint function of the drag chain harness,
generally, even if the first opening is provided on the
surface of the component, the drag chain harness does
not overflow from the first opening in a process of ex-
tending or retracting the drag chain harness.
[0099] The sectional view of the fastening apparatus
200 presented at the first cross section is shown in FIG.
10(c). A section of a part indicated by 1010 in the figure is
a section that is of the drag chain harness and that is
along the first cross section, where a left section of the
drag chain harness is a section of the one end of the drag
chain harness fastened to the top component 211, and a
right section of the drag chain harness is a section of the
other end of the drag chain harness fastened to the
bottom component 212. In addition, the sectional view
of the fastening apparatus 200 presented at the second
cross section is shown in FIG. 10(d). A section of a part
indicated by 1010 in the figure is a section that is of the
drag chain harness and that is along the second cross
section. However, because in the second cross section,
the other end of the drag chain harness fastened to the
bottom component 212 is not cut, only a section of the one
end of the drag chain harness fastened to the top com-
ponent 211 is presented in the diagram. In addition, it can
be learned from FIG. 10(c) and FIG. 10(d) that the first
openings 330 disposed on all the stages of components
are disposed on surfaces in a same direction, or certainly,
may be disposed on surfaces in alternate directions. This
is not limited in this application.
[0100] Based on the foregoing technical solution, be-

cause the drag chain harness has a characteristic of
constraining the harness, the drag chain harness is not
likely to be tangled with another element due to over-
flowing from the first opening 330 on the surface. Further,
the multi-stage telescopic member 210 is lightweight to
some extent, so that the fastening apparatus 200 is
lighter, and manufacturing costs are reduced.
[0101] In some possible embodiments, the at least one
fastening point 220 includes a first fastening point 221
and a second fastening point 222. The first fastening
point 221 may be disposed on an upper part of the top
component 211, and the second fastening point 222 may
be disposed on an upper part of the bottom component
212. When the multi-stage telescopic member 210 is
retracted to be shortest, the first fastening point 221
and the second fastening point 222 may be located in
space on a same plane perpendicular to an extended/re-
tracted direction of the multi-stage telescopic member
210. In this case, the drag chain harness is fastened by
the two fastening points. Therefore, a length of the drag
chain harness can be adjusted, to enable the drag chain
harness to distribute in a U shape.
[0102] Basedon this technical solution, there is no drag
chain harness stacked together in the bottom component
212, so that a case in which the harness 130 is tangled by
itself can be effectively prevented.
[0103] Based on the fastening apparatus 200 provided
in the foregoing embodiment, when the harness 130 is
excessively long, a drag chain may be added to the
harness 130 of a proper length, that is, a length of the
harness 130 to which a drag chain needs to be added is
determined based on a movement distance of the mobile
apparatus 110 connected to the harness 130. As shown
in FIG. 10(e), a drag chain is added to a part of the
harness 130, and under a fastening function of the first
fastening point 221 and the second fastening point 222,
and under a self-weight effect of the drag chain, this part
of the harness 130 is freely drooped with the drag chain. A
left figure shows a state of the drag chain harness in the
fastening apparatus 200 when the harness 130 is in a
stretched state, and a right figure shows that the drag
chain harness is in a U-shaped distribution state as a
whole when the multi-stage telescopic member 210 is
retracted to be shortest. For a redundant part of the
harness 130, it can be learned from FIG. 10(c) and
FIG. 10(d) that, a harness groove 1020 may further be
provided below the second fastening point 222 of the
bottom component 212, and the harness groove is con-
nected to the second hole 320 of the bottom component
212, so that the redundant harness 130 can be accom-
modated in the harness groove, and is connected to the
power supply apparatus 120 through the second hole
320. Based on the technical solution, a case in which the
redundant harness 130 is tangled by itself in the multi-
stage telescopic member 210 can be effectively pre-
vented.
[0104] In some possible embodiments, the bottom
component 212 of the multi-stage telescopic member
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210 is connected to the support base 150 through the
rotating shaft 260, or the top component 211 of the multi-
stage telescopic member 210 is directly connected to the
mobile apparatus 110 through the elastic connecting
member 270. Based on the technical solution, the mul-
ti-stage telescopic member 210 can still be extended or
retracted when the mobile apparatus 110 moves along
the curve, to prevent a case in which the mobile appa-
ratus 110 is stuck and the multi-stage telescopic member
210 is even damaged when the mobile apparatus 110
moves along a non-linear track.
[0105] FIG. 11(a) to FIG. 11(h) are diagrams of a
structure of another fastening apparatus 200 according
to an embodiment of this application. FIG. 11(a) is a
diagram of a structure obtained when the multi-stage
telescopic member 210 is extended to be longest, and
the diagram of a structure is a side cross-sectional view of
the fastening apparatus 200. FIG. 11(b) is a front view
obtained when the multi-stage telescopic member 210 is
extended to be longest. FIG. 11(c) is a rear view obtained
when the multi-stage telescopic member 210 is extended
to be longest. FIG. 11(b) is a diagram of a structure
obtained when the multi-stage telescopic member 210
is retracted to be shortest. FIG. 11(d) is a diagram of a
structure obtained when the multi-stage telescopic mem-
ber 210 is retracted to be shortest, and the diagram of a
structure is a side cross-sectional view of the fastening
apparatus 200. FIG. 11(e) is a front view obtained when
the multi-stage telescopic member 210 is retracted to be
shortest. FIG. 11(f) is a rear view obtained when the multi-
stage telescopic member 210 is retracted to be shortest.
FIG. 11(g) is a diagram of a structure obtained when the
multi-stage telescopic member 210 is not connected to
an accommodation portion 410. FIG. 11(h) is a diagram of
a structure of the fastening apparatus 200 having a
pressure plate 450 according to an embodiment of this
application.
[0106] Different from the fastening apparatus 200
shown in FIG. 10(a) to FIG. 10(e), each stage of compo-
nent of the multi-stage telescopic member 210 included
in the fastening apparatus 200 provided in this embodi-
ment is a baffle plate. In addition, the apparatus 200
further includes:
the accommodation portion 410, where one side of the
accommodation portion 410 has a second opening 420,
the second opening 420 is disposed opposite to the multi-
stage telescopic member 210, and when the multi-stage
telescopic member 210 is extended to be longest, a
range of the second opening 420 covers all fastening
points disposed on the multi-stage telescopic member
210.
[0107] In an embodiment, the accommodation portion
410 may be of a box-type structure, forexample, may be a
harness box having the second opening 420 on one side,
and the one side having the second opening 420 may be
a large surface of the accommodation portion 410, or may
be a side surface of the accommodation portion 410. The
side surface is a surface that is connected to the large

surface and that is other than an upper end surface or a
lower end surface of the accommodation portion 410.
[0108] Based on the foregoing technical solution, the
accommodation portion 410 is configured to accommo-
date the harness 130 fastened to the multi-stage tele-
scopic member 210, to further limit the movement range
of the harness 130 when the harness 130 moves with the
mobile apparatus 110. This can effectively avoid tangling
between the harness 130 and another element, and also
avoid an abnormal sound caused by beating between the
harness 130 and another element.
[0109] In some possible embodiments, the accommo-
dation portion 410 and the multi-stage telescopic mem-
ber 210 may be fastened to the same support base 150,
or the accommodation portion 410 may be fixedly con-
nected to another base apparatus, provided that the
range of the second opening 420 covers all the fastening
points disposed on the multi-stage telescopic member
210, to prevent the harness 130 from being stuck in an
interlayer between the accommodation portion 410 and
the multi-stage telescopic member 210 when the harness
130 is extended or retracted with the multi-stage tele-
scopic member 210. Therefore, on the premise that the
foregoing conditions are met, a height of the accommo-
dation portion 410 may be greater than a height of the
multi-stage telescopic member 210 when the multi-stage
telescopic member 210 is extended to be longest, or may
be equal to the height of the multi-stage telescopic mem-
ber 210 when the multi-stage telescopic member 210 is
extended to be longest, or may be less than the height of
the multi-stage telescopic member 210 when the multi-
stage telescopic member 210 is extended to be longest.
[0110] In some possible embodiments, the multi-stage
telescopic member 210 may be connected to the accom-
modation portion 410 through the rotating shaft 260, or
the multi-stage telescopic member 210 is connected to
the support base 150 through the rotating shaft 260, or
the top component 211 of the multi-stage telescopic
member 210 is directly connected to the mobile appara-
tus 110 through the elastic connecting member 270. The
accommodation portion 410 and the multi-stage tele-
scopic member 210 may alternatively be integrally
formed. The integral formed apparatus may be con-
nected to the support base 150 through the rotating shaft
260, or the top component 211 of the multi-stage tele-
scopic member 210 in the integral formed apparatus is
directly connected to the mobile apparatus 110 through
the elastic connecting member 270.
[0111] Based on the technical solution, the multi-stage
telescopic member 210 can still be extended or retracted
when the mobile apparatus 110 moves along the curve, to
prevent a case in which the mobile apparatus 110 is stuck
and the multi-stage telescopic member 210 is even da-
maged when the mobile apparatus 110 moves along a
non-linear track.
[0112] In some possible embodiments, as shown in
FIG. 11(a) and FIG. 11(d), the fastening apparatus 200
further includes:
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a third hole 430, where the third hole 430 is provided
at an upper end of the accommodation portion 410 or
the top component 211, and is configured to lead out
the one end of the harness 130, where the one end
may be connected to the mobile apparatus 110; and
a fourth hole 440, where the fourth hole 440 is dis-
posed at a lower end of the accommodation portion
410 or the bottom component 212, and is configured
to lead out the other end of the harness 130, where
the end may be connected to the power supply
apparatus 120.

[0113] Based on the foregoing technical solution, the
mobile apparatus 110 can be continuously powered.
[0114] In some possible embodiments, as shown in
FIG. 11(g), when the accommodation portion 410 and the
multi-stage telescopic member 210 are two apparatuses
independent of each other, a gap between the accom-
modation portion 410 and the multi-stage telescopic
member 210 may be less than a diameter of the harness
130 and greater than a diameter of a lead led out from two
ends of the harness 130, so that the lead led out from the
two ends of the harness 130 can pass through the gap. In
this way, the lead led out from the one end of the harness
130 is connected to the mobile apparatus 110, and the
lead led out from the other end of the harness 130 is
connected to the power supply apparatus 120.
[0115] Based on the foregoing technical solution, the
mobile apparatus 110 can also be continuous powered.
Because the accommodation portion 410 and the multi-
stage telescopic member 210 are two apparatuses in-
dependent of each other, it is convenient for separate
maintenance for the two apparatuses later, and no hole
needs to be drilled on the fastening apparatus 200, which
simplifies a processing process of the fastening appara-
tus 200.
[0116] FIG. 11(h) shows the fastening apparatus 200
having the pressure plate 450 according to an embodi-
ment of this application. The fastening apparatus 200
further includes:
the pressure plate 450, where the pressure plate 450 is
disposed on the top component 211, and the pressure
plate 450 extends to an inside of the accommodation
portion 410, to prevent the harness 130 from overflowing
from the second opening 420 of the accommodation
portion 410 in a retraction process of the multi-stage
telescopic member 210.
[0117] In some possible embodiments, when a fasten-
ing point is disposed on the top component 211, the
pressure plate 450 may be disposed above the fastening
point of the top component 211. The pressure plate 450
may alternatively be directly disposed on the upper end
surface of the top component 211. In addition, when no
fastening point is disposed on the top component 211,
and a fastening point is disposed on a lower stage of
component of the top component 211, the pressure plate
450 may be disposed on the top component 211, or the
pressure plate 450 may be disposed above the fastening

point of the lower stage of component. This is not limited
in this application.
[0118] Based on the foregoing technical solution, a
phenomenon in which the harness 130 disorders in the
accommodation portion 410 and overflows from the ac-
commodation portion 410 in the retraction process, re-
sulting in tangling between the harness 130 and another
element can be effectively prevented.
[0119] As shown in FIG. 11(a), FIG. 11(b), and FIG.
11(c), in this case, the multi-stage telescopic member 210
is extended to be longest, and the harness 130 between
the fastening points should be in a loose state. As shown
in FIG. 11(d), FIG. 11(e), and FIG. 11(f), in this case, the
multi-stage telescopic member 210 is retracted to be
shortest, and the harness 130 is stacked in the accom-
modation portion 410 due to a constraint of the fastening
point or the fastening point and the pressure plate 450,
and does not overflow from the accommodation portion
410.
[0120] In an embodiment, the accommodation portion
410 and the slide rail of the mobile apparatus 110 may be
integrally formed. Based on the technical solution, the
accommodation portion 410 is used as a part of the slide
rail, and space occupied by the apparatus is saved.
[0121] The harness 130 mentioned in the foregoing
embodiments of this application may be a common har-
ness, a drag chain harness, or a flat harness. Because
the flat harness is likely to bend, and is likely to be in a
form of stacking with each other after being bent, the flat
harness is not likely to be tangled by itself in the process
of moving with the mobile apparatus 110, and is not likely
to be tangled with another element.
[0122] An embodiment of this application further pro-
vides a vehicle door, including any fastening apparatus
200 and mobile apparatus 110 provided in embodiments
of this application.
[0123] In some possible embodiments, the mobile ap-
paratus 110 included in the vehicle door is liftable vehicle
door glass, and the liftable vehicle door glass is con-
nected to the fastening apparatus 200. The liftable glass
is connected to the fastening apparatus 200 through the
elastic connecting member 270.
[0124] An embodiment of this application further pro-
vides a vehicle, including any fastening apparatus 200
provided in embodiments, or including the vehicle door.
[0125] An embodiment of this application further pro-
vides a device, including any fastening apparatus 200,
mobile apparatus 110, and power supply apparatus 120
provided in embodiments of this application.
[0126] In some embodiments that may be implemen-
ted, the device may be a display, a television, a curtain,
building glass, a roof skylight, or the like.
[0127] A person of ordinary skill in the art may be aware
that, in combination with the examples described in em-
bodiments disclosed in this specification, units and algo-
rithm steps may be implemented by electronic hardware
or a combination of computer software and electronic
hardware. Whether the functions are performed by hard-
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ware or software depends on particular applications and
design constraint conditions of the technical solutions. A
person skilled in the art may use different methods to
implement the described functions for each particular
application, but it should not be considered that the
implementation goes beyond the scope of this applica-
tion.
[0128] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the fore-
going system, apparatus, and unit, refer to a correspond-
ing process in the foregoing method embodiments. De-
tails are not described herein again.
[0129] In the several embodiments provided in this
application, it should be understood that the disclosed
system, apparatus and method may be implemented in
other manners. For example, the described apparatus
embodiment is merely an example. For example, division
into the units is merely logical function division and may
be other division in an actual implementation. For exam-
ple, a plurality of units or components may be combined
or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other
forms.
[0130] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located in
one position, or may be distributed on a plurality of net-
work units. Some or all of the units may be selected based
on actual requirements to achieve the objectives of the
solutions of embodiments.
[0131] In addition, functional units in embodiments of
this application may be integrated into one processing
unit, each of the units may exist alone physically, or two or
more units are integrated into one unit.
[0132] When the functions are implemented in the form
of software functional unit and sold or used as an inde-
pendent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of this application
essentially, or the part contributing to the conventional
technology, or some of the technical solutions may be
implemented in a form of software product. The computer
software product is stored in a storage medium, and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, or a
network device) to perform all or some of the steps of the
methods described in embodiments of this application.
The foregoing storage medium includes any medium that
can store program code, such as a USB flash drive, a
removable hard disk, a read-only memory (Read-Only
Memory, ROM), a random access memory (Random
Access Memory, RAM), a magnetic disk, or an optical

disc.
[0133] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any
variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of this
application. Therefore, the protection scope of this ap-
plication shall be subject to the protection scope of the
claims.

Claims

1. A fastening apparatus (200), comprising:

a multi-stage telescopic member (210), wherein
the multi-stage telescopic member (210) com-
prises a plurality of components that are slidably
sleeved sequentially, a component located at
the top is a top component (211), and the top
component (211) is configured to connect to a
mobile apparatus (110), so that the multi-stage
telescopic member (210) is extended or re-
tracted as the mobile apparatus (110) moves;
and
at least one fastening point (220), wherein the at
least one fastening point (220) is disposed on
the multi-stage telescopic member (210), the at
least one fastening point (220) is configured to
fasten a harness (130), one end of the harness
(130) is configured to connect to the mobile
apparatus (110), and the other end of the har-
ness (130) is configured to connect to a power
supply apparatus (120), so that the power sup-
ply apparatus (120) supplies power to the mobile
apparatus (110) through the harness (130).

2. The fastening apparatus (200) according to claim 1,
wherein a component located at the bottom is a
bottom component (212), the bottom component
(212) is connected to a support base (150), and
the fastening apparatus (200) further comprises:
a rotating shaft (260), wherein the rotating shaft
(260) is disposed between the bottom component
(212) and the support base (150), so that the multi-
stage telescopic member (210) rotates along an axis
of the rotating shaft (260).

3. The fastening apparatus (200) according to claim 1
or 2, wherein the fastening apparatus (200) further
comprises:
an elastic connecting member (270), wherein the
elastic connecting member (270) is disposed be-
tween the top component (211) and the mobile ap-
paratus (110), so that the multi-stage telescopic
member (210) is capable of being pulled to be ex-
tended or retracted when the mobile apparatus (110)
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moves.

4. The fastening apparatus (200) according to any one
of claims 1 to 3, wherein a quantity of the at least one
fastening point (220) is the same as a quantity of the
components comprised in the multi-stage telescopic
member (210), and one fastening point is disposed
on each stage of component.

5. The fastening apparatus (200) according to any one
of claims 1 to 4, wherein the component is of a hollow
structure, and is configured to accommodate the
harness (130).

6. The fastening apparatus (200) according to claim 5,
wherein the fastening apparatus (200) further com-
prises:

a first hole (310), wherein the first hole (310) is
provided on the top component (211), and is
configured to lead out the one end of the harness
(130); and
a second hole (320), wherein the second hole
(320) is provided on the bottom component
(212), and is configured to lead out the other
end of the harness (130).

7. The fastening apparatus (200) according to claim 6,
wherein the at least one fastening point (220) com-
prises a first fastening point (221) and a second
fastening point (222), the first fastening point (221)
is disposed on the top component (211), the second
fastening point (222) is disposed on the bottom
component (212), and when the multi-stage tele-
scopic member (210) is retracted to be shortest,
the harness (130) between the first fastening point
(221) and the second fastening point (222) is dis-
tributed in a U shape.

8. The fastening apparatus (200) according to any one
of claims 5 to 7, wherein the harness (130) is a drag
chain harness.

9. The fastening apparatus (200) according to claim 8,
wherein a first opening is provided on a surface of the
component.

10. The fastening apparatus (200) according to any one
of claims 1 to 4, wherein the component is a baffle
plate, and the fastening apparatus (200) further
comprises:
an accommodation portion (410), wherein one side
of the accommodation portion (410) has a second
opening (420), the second opening (420) is disposed
opposite to the multi-stage telescopic member (210),
and when the multi-stage telescopic member (210) is
extended to be longest, a range of the second open-
ing (420) covers all the at least one fastening point

(220) disposed on the multi-stage telescopic mem-
ber (210).

11. The fastening apparatus (200) according to claim 10,
wherein a lower end of the second opening (420) is
connected to the bottom component (212), and the
fastening apparatus (200) further comprises:

a third hole (430), wherein the third hole (430) is
provided at an upper end of the accommodation
portion (410) or the top component (211), and is
configured to lead out the one end of the harness
(130); and
a fourth hole (440), wherein the fourth hole (440)
is provided at a lower end of the accommodation
portion (410) or the bottom component (212),
and is configured to lead out the other end of the
harness (130).

12. The fastening apparatus (200) according to claim 10
or 11, wherein the fastening apparatus (200) further
comprises:
a pressure plate (450), wherein the pressure plate
(450) is disposed on the top component (211) and
extends to an inside of the accommodation portion
(410), to prevent the harness (130) from overflowing
from the second opening (420) in a process of re-
tracting the multi-stage telescopic member (210).

13. The fastening apparatus (200) according to any one
of claims 10 to 12, wherein the accommodation
portion (410) and a slide rail of the mobile apparatus
(110) are integrally formed.

14. The fastening apparatus (200) according to any one
of claims 1 to 7, and 10 to 13, wherein the harness
(130) is a flat harness.

15. A vehicle door, comprising the fastening apparatus
(200) and the mobile apparatus (110) according to
any one of claims 1 to 14.

16. The vehicle door according to claim 15, wherein the
mobile apparatus (110) is liftable vehicle door glass,
and the liftable vehicle door glass is connected to the
fastening apparatus (200).

17. The vehicle door according to claim 16, wherein that
the liftable vehicle door glass is connected to the
fastening apparatus (200) comprises:
the liftable vehicle door glass is connected to the
fastening apparatus (200) through an elastic con-
necting member (270).

18. A vehicle, comprising the fastening apparatus (200)
according to any one of claims 1 to 14, or comprising
the vehicle door according to any one of claims 15 to
17.
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19. A device, comprising the fastening apparatus (200)
according to any one of claims 1 to 14.
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